Swertiamarin ameliorates oleic acid induced lipid accumulation and oxidative stress by attenuating gluconeogenesis and lipogenesis in hepatic steatosis.
Swertiamarin, a bitter secoiridoid glycoside, is an antidiabetic drug with lipid lowering activity meliorates insulin resistance in Type 2 Diabetes condition. Therefore, the study was designed to explore the antioxidant and hypolipidemic activity of swertiamarin in ameliorating NAFLD caused due to hepatic lipid accumulation, inflammation and insulin resistance. Steatosis was induced in HepG2 cells by supplementing 1mM oleic acid (OA) for 24h which was marked by significant accumulation of lipid droplets. This was determined by Oil Red O (ORO) staining and triglyceride accumulation. Swertiamarin (25μg/ml) decreased triglyceride content by 2 folds and effectively reduced LDH release (50%) activity by protecting membrane integrity thus, preventing apoptosis evidenced by reduced cleavage of Caspase 3 and PARP1. We observed that swertiamarin significantly increased the expressions of major insulin signaling proteins like Insulin receptor (IR), PI(3)K, pAkt with concomitant reduction in p307 IRS-1. AMPK was activated by swertiamarin action, thus restoring insulin sensitivity in hepatocytes. In addition, qPCR results confirmed OA up-regulated Sterol Regulatory Element Binding Protein (SREBP)-1c and fatty acid synthase (FAS), resulting in increased fatty acid synthesis. Swertiamarin effectively modulated PPAR-α, a major potential regulator of carbohydrate metabolism which, in turn, decreased the levels of the gluconeogenic enzyme PEPCK, further restricting hepatic glucose production and fatty acid synthesis. Cumulatively, swertiamarin targets potential metabolic regulators AMPK and PPAR-α, through which it regulates hepatic glycemic burden, fat accumulation, insulin resistance and ROS in hepatic steatosis which emphasizes clinical significance of swertiamarin in regulating metabolism and as a suitable candidate for treating NAFLD.